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^ (57) Abstract: A surgical instrument (100) for clamping to a ball end of a femur. The instrument includes a body (102) and first 
[-^ (108), second (110) and third (112) clamping arms. The body (102) has a central longitudinal axis (CLA). The first clamping arm 
^5 (108) is connected to the body (102) and has a proximal end (122) and a distal end (124). The second clamping arm (1 10) is connected 
to the body (102) and has a proximal end (130) and a distal end (134). The third clamping arm (112) is connected to the body (102) 
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and has a proximal end (140) and a distal end (144). The distal ends of at least two of the first (108), second (110) and third (112) 
clamping arms are moveable toward the central longitudinal axis (CLA) of the body (102) to permit the surgical instrument (100) to 
clamp around at least a portion of the ball end of the femur. The at least two clamping arms are independently moveable relative to 
55 one another. 



o 



WO 2008/098307 



PCT/AU2008/000202 

SURGICAL BONE CLAMP 



Field of the Invention 

The present invention relates to improvements in surgical instruments designed 
to clamp onto a bone such as the ball end of a femur. 

Background of the Invention 

A trend in hip surgery is to preserve as much of the ball end of the femur as 
possible. To help facilitate this trend, surgical clamps have been developed to attempt to 
clamp onto the ball end of the femur to act as a guide for a drill or reamer to create a 
space in the femoral head for the implantation of an implant. One problem with 
conventional bone clamps is that due to the geometry of the femoral neck, the forces 
supplied by opposed clamping surfaces of a surgical clamp are usually offset relative to 
one another. This can result in undesirable movement of the clamp as the surgeon is 
attempting to fix the location for the drill or reamer. 

There thus exists a need to provide an improved surgical clamp more suited to 
the geometry of the bone to which it is adapted to clamp. 

The reference to any prior art in this specification is not, and should not be taken 
as an acknowledgement or any form of suggestion that the referenced prior art forms part 
of the common general knowledge in Australia. 

Summary of the Invention 

Accordingly, in a first aspect, the present invention provides a surgical 
instrument for clamping to a ball end of a femur, said instrument including: 
a body having a central longitudinal axis; 

a first clamping arm connected to said body and having a proximal end and a 
distal end; 

a second clamping arm connected to said body and having a proximal end and a 
distal end; and 

a third clamping arm connected to said body and having a proximal end and a 
distal end, said distal ends of at least two of said first, second and third clamping arms 
being moveable toward the central longitudinal axis of said body to permit the surgical 
instrument to clamp around at least a portion of the ball end of the femur, said at least two 
clamping arms being independently moveable relative to one another. 
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In a second aspect, the present invention provides a surgical instrument for 
clamping to a ball end of a femur, said instrument including: 
a body having a central longitudinal axis; 

a first clamping arm connected to said body and having a proximal end and a 
distal end; 

a second clamping arm connected to said body and having a proximal end and a 
distal end; and 

a third clamping arm connected to said body and having a proximal end and a 
distal end, said first, second and third clamping arms each having a mid-longitudinal axis 
in a common plane, at least two of said clamping arms being moveable within the 
common plane to permit the surgical instrument to clamp around at least a portion of the 
ball end of the femur. 

The first clamping arm is preferably fixedly connected to said body. 

The surgical instrument preferably further includes a fourth clamping arm 
connected to said body and having a proximal and a distal end, said distal end being 
moveable toward the central longitudinal axis of said body. 

The surgical instrument preferably further includes a fifth clamping arm 
connected to said body and having a proximal and a distal end, said distal end being 
moveable toward the central longitudinal axis of said body. 

At least two of said clamping arms are preferably in a first plane and at least 
another two of said clamping arms are in a second plane, the first and second planes being 
approximately 90 degrees relative to one another. 

The surgical instrument preferably further includes an actuator adapted to move 
at least in part around the central longitudinal axis of the body to move said distal end of 
at least one of said clamping arms toward the central longitudinal axis of said body. 

The actuator is preferably adapted to move at least two of said clamping aims. 
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The surgical instrument preferably further includes a second actuator adapted to 
move at least in part around the central longitudinal axis of the body to move said distal 
end of another of said clamping arms toward the central longitudinal axis of said body. 

The actuator is preferably a cam wheel. 

In a third aspect, the present invention provides a method for clamping a ball end 
of a femur, the ball end of the femur having a femoral head and a femoral neck, the 
femoral head having a lower hemisphere oriented toward the femoral neck and an upper 
hemisphere opposite the lower hemisphere, the femoral neck having an upper surface 
between the femoral head and the piriformis, the femoral neck having a lower surface at 
least in part opposite the upper surface, said method including: 

positioning a surgical clamp relative to the femoral head; 

contacting a portion of the lower surface of the femoral neck with a portion of 
the surgical clamp; 

contacting a portion of the upper surface of the femoral neck with a portion of 
the surgical clamp; and 

contacting a portion of the lower hemisphere of the femoral head with a portion 
of the surgical clamp to align an opening in the surgical clamp relative to the upper 
hemisphere of the femoral head. 

The steps of contacting the upper surface of the femoral neck and portion of the 
lower hemisphere preferably include moving two portions of the surgical clamp in the 
same plane. 

The method preferably further includes contacting a side surface of the femoral 
neck with a portion of the surgical clamp. 

In a fourth aspect, the present invention provides a method for clamping a ball 
end of a femur, the ball end of the femur having a femoral head and femoral neck, said 
method including: 

positioning a surgical clamp relative to the femoral head; 

contacting a first portion of the femoral neck with a portion of the surgical 

clamp; 

contacting a second portion of the femoral neck with a portion of the surgical 
clamp; and 
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contacting a third portion of the femoral neck with a portion of the surgical 

clamp to align an opening in the surgical clamp relative to an upper hemisphere of the 
femoral head, the steps of contacting being conducted non-simultaneously relative to one 
another. 

The method preferably further includes the step of contacting a fourth portion of 
the femoral neck with a portion of the surgical clamp to align the opening in the surgical 
clamp relative to the upper hemisphere of the femoral head. 

In a fifth aspect, the present invention provides a method for clamping a ball end 
of a femur, the ball end of the femur having a femoral head and femoral neck, said 
method including: 

positioning a surgical clamp relative to the femoral head, the surgical clamp 
having a central longitudinal axis and at least two clamping arms each having a distal end 
adapted to contact the femur; 

rotating a portion of the surgical clamp about the central longitudinal axis to 
move the distal end of at least one of the clamping arms towards the central longitudinal 
axis of the surgical clamp; and 

rotating another portion of the surgical clamp to move the distal end of at least 
another one of the clamping arms towards the central longitudinal axis of the surgical 
clamp. 

hi a sixth aspect, the present invention provides use of a surgical bone clamp 
according to the first or second aspect at the ball end of a femur. 

Brief Description of the Drawings 

A preferred embodiment of the present invention will now be described, by way 
of an example only, with reference to the accompanying drawings wherein: 

Fig. 1 is a partially rotated side view of an embodiment of a surgical clamp; 

Fig. 2 is a perspective front view of the surgical clamp of Fig. 1. 

Fig. 3 is a side elevation view of a cradle arm and side clamping arms of the 
surgical clamp of Fig. 1 engaged with the ball end of a femur; 

Fig. 4 is a side elevation view of an upper clamping arm of the surgical clamp of 
Fig. 1 engaged with the ball end of the femur; 
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Fig. 5 is a side elevation view of a locating arm of the surgical clamp of Fig. 1 

engaged with the ball end of the femur; 

Fig. 6 is a side elevation view of the surgical clamp of Fig. 1 engaged and 

tightened to the ball end of the femur; and 

Fig. 7 is a side elevation view of the surgical clamp of Fig. 1 in an engaged 

position with an alignment pin extending from a portion of the surgical clamp. 

Detailed Description of the Preferred Embodiment 

Alternative embodiments of the invention will be apparent to those skilled in the 
art from consideration of the specification and practice of the invention disclosed herein. 
It is intended that the specification and examples be considered as exemplary only, with a 
true scope and spirit of the invention being indicated by the claims which follow. 
References to "upper" and "lower" are for illustrative convenience only as would be 
appreciated by a person skilled in the art. 

Figs. 1 and 2 show a preferred embodiment of a surgical bone clamp 100 having 
a body 102 with a leading end 104 and a trailing end 106, a cradle arm or first clamping 
arm 108, an upper clamping arm or second clamping arm 1 10, a locating arm or third 
clamping arm 1 12, a pair of opposed side clamping arms 1 14, 116, and a pair of cam 
wheels or first and second actuators 118, 120. To engage the surgical clamp with the ball 
end of the femur, cradle arm 108 is positioned along the lower femoral neck, cam wheel 
1 1 8 is rotated to bring side clamping arms 114 and 116 into engagement with the sides of 
the femoral neck and cam wheel 120 is rotated to bring clamping arm 110 into 
engagement with the upper portion of the femoral neck. Locating arm 1 12 is engaged 
with a portion of the lower hemisphere of the femoral head by adjusting a turn screw at 
one end of the locating arm. The preferred elements of clamp 100 and their 
interrelationship are described in more detail below. 

Referring to Fig. 2, body 102 preferably includes an opening 121 preferably 
centred at the central longitudinal axis CLA that preferably extends along the length of 
body 102 as a passage between ends 104, 106. The opening is preferably configured for 
passage of a medical instrument therethrough such as a drill or reamer. 

Cradle arm 108 includes a proximal end 122 attached to leading end 104 of body 
102, and a distal end 124 having a detachable cradle member 125. Cradle member 125 
includes an upper portion with a pair of generally V-shaped engagement members 126, 
128 which are preferably configured for engagement with the lower femoral neck of the 
femur. The thickness, height and spacing of V-shaped engagement members 126, 128 
relative to one another may be varied without departing from the scope of the present 
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invention. It will be appreciated that other engagement means may be used such as 
surface projections forming, for example, spikes or knurling. The engagement means 
may be varied in number, for example, having only one V-shaped member or three or 
more V-shaped members. Cradle member 125 has a lower portion which preferably 
includes a finger pad 129 extending therefrom as shown in Fig. 1. Cradle member 125 
may be integral with cradle arm 108 or omitted altogether if desired with engagement 
means projecting directly from the arm itself. The detachability of cradle member 125 is 
advantageous for allowing surgical clamp 100 to be fitted with one of a range of 
differently sized or configured cradle members suitable for the characteristics of the bone 
to which the clamp is to be applied. Such differently sized and configured cradle 
members may be included in a kit with the surgical clamp. 

Cradle arm 108 is preferably in fixed relationship to body 102. Cradle arm 108 
is preferably curved along most of the length of the arm to avoid contact with the femoral 
head when the clamp is engaged to the ball end of the femur. Cradle arm 108 may 
include generally straight sections or be differently curved without departing from the 
scope of the present invention. 

As shown in Fig. 1, upper clamping arm 110 includes a proximal end 130, and 
attachment portion 132 and a distal end 134. Distal end 134 includes an engagement 
member preferably formed as a bar 136 transverse to the length of arm 110. It will be 
appreciated that other engagement means may be used such as surface projections 
forming, for example, spikes or knurling. Additionally, the number, shape, size and 
configuration of the engagement means maybe varied as desired. 

As shown in Fig. 2, upper clamping arm 1 10 is preferably attached to body 102 
between two flanges 137, 138 with a pin through attachment portion 132 of arm 110. 
Attachment portion 132 is preferably positioned along the length of upper clamping arm 
1 10 to allow upper clamping arm 1 10 to pivot in response to the movement of locking 
cam wheel 120 against proximal end 130. It will be appreciated that other attachment 
means may be used to attach upper clamping arm 1 10 to body 102. A spring 139 
interposed between attachment portion 132 and a portion of body 102 between flanges 
137, 138 preferably biases distal end 134 of upper clamping arm 110 away from the 
central longitudinal axis of body 102. Other biasing means may be used without 
departing from the scope of the present invention. 

Referring to Fig. 1, locating arm 112 includes a proximal end 140, an attachment 
portion 142 and a distal end 144. The distal end of locating arm 1 12 includes an 
engagement member preferably configured as a fork 146. Fork 146 is preferably shaped 
to straddle a portion of upper clamping arm 110 when locating arm 1 12 is brought into 
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close proximity with upper clamping arm 110. The ends of fork 146 are configured to 

engage bone such as the lower hemisphere of the femoral head. It will be appreciated that 

other engagement means may be used such as surface projections forming, for example, 

spikes or knurling. Additionally, the number, shape, size and configuration of the 

engagement means may be varied as desired. 

Proximal end 140 of locating arm 112 preferably includes a passage 148 having 
a mid-longitudinal axis intersecting the length of the arm. Passage 148 is preferably 
threaded to receive a turn screw 150 therethrough to selectively adjust the positioning of 
locating arm 112 relative to upper clamping arm 1 10, as will be further described below. 
Other means for adjusting the position of locating arm 112 may be utilised without 
departing from the scope of the present invention. For example, locating arm 112 may 
have a length longer than that of upper clamping arm 1 10 for engagement with a cam 
wheel rotatable about the central longitudinal axis of body 102. 

As shown in Figs. 1 and 2, locating arm 1 12 is preferably attached to body 102 
between flanges 137, 138 with a pin such as used to attach upper clamping arm 110. 
Attachment portion 142 is preferably positioned along the length of locating arm 1 12 to 
allow locating arm 1 12 to pivot in response to contact of one end of turn screw 150 with 
the surface of upper clamping arm 110. It will be appreciated that other attachment 
means may be used to attach upper clamping arm 1 10 to body 102. 

Referring to Fig. 1, opposed side clamping arms 114, 116 each respectively 
include proximal ends 152, 154, attachment portions 156, 158 and distal ends 160, 162. 
Distal ends 160, 162 are preferably blunt-shaped, but it will be appreciated that the distal 
ends of opposed side clamping arms 1 14, 1 16 may be otherwise shaped as desired. Side 
clamping arms 114, 1 16 are each preferably attached to body 102 between two flanges in 
a maimer similar to that described above with respect to the attachment of upper clamping 
arm 110 and locator arm 112 to body 102. Attachment portions 156, 158 are each 
preferably positioned along the length of the respective clamping arm to allow the 
clamping arm to pivot in response to the rotation of side arm cam wheel 118 against 
proximal ends 152, 154. It will be appreciated that other attachment means may be used 
to attach side clamping arms 114, 116 to body 102. 

Side arm cam wheel 118 includes an upper portion 164, a side 166 and a lower 
portion 168 as shown in Fig. 1 . Cam wheel 118 further includes a passage along its 
length between upper portion 164 and lower portion 168. The passage is preferably 
threaded to cooperate with an external thread 170 on body 102. Side 166 may be knurled 
or otherwise configured for engagement with a user's fingers as desired. Lower portion 
168 preferably has a partially frustoconical shape for engagement with proximal ends 
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152, 154 of side clamping arms 1 14, 116, respectively. Lower portion 168 is preferably 

smooth so that as cam wheel 118 moves toward leading end 104 of body 102, proximal 

ends 152, 154 of side clamping arms 114, 116, respectively, slide against lower portion 

168, forcing proximal ends 152, 154 away from the central longitudinal axis of body 102. 

Lower portion 168 has a slope angle preferably in the range of 10 to 45 degrees relative to 

the central longitudinal axis, more preferably 25 to 35 degrees. The range described 

above may include a subset of ranges therein without departing from the scope of the 

present invention. 

Referring to Fig. 1, locking cam wheel 120 includes an upper portion 172, a side 
174, a lower portion 176 and a passage along its length between upper portion 172 and 
lower portion 176. Locking cam wheel 120 is configured similar to cam wheel 118 
except that it is of greater diameter than cam wheel 118 and lower portion 176 includes a 
greater slope angle relative to the central longitudinal axis of body 102. For example, the 
slope angle of lower portion 176 is preferably in the range of 30 to 60 degrees, more 
preferably approximately 45 degrees. The ranges described above may include a subset 
of ranges therein without departing from the scope of the present invention. Cam wheel 
120 interacts with proximal end 130 of upper clamping arm 1 10 in a manner similar to the 
interaction of cam wheel 118 with proximal ends 152, 154 of side clamping arms 114, 
116. 

Having described the preferred components of the surgical bone clamp, a 
preferred method of use will now be described with reference to Figs. 3 to 6. Prior to 
engaging the surgical clamp, the surgeon selects a cradle attachment sized for the femoral 
neck of the patient as indicated in an image such as an x-ray. After selecting an 
appropriately sized cradle, the surgeon positions the clamp and holds the cradle firmly 
against the lower femoral neck as shown in Fig. 3. 

Still referring to Fig. 3, the surgeon rotates side clamping arm cam wheel 118 
about the central longitudinal axis of body 102 to move the cam wheel toward leading end 
104. The movement of cam wheel 118 toward leading end 104 causes proximal ends 152, 
154 of side clamping arms 114, 116 to slide along lower portion 168 and forces proximal 
ends 152, 154 away from the central longitudinal axis of body 102. The movement of 
proximal ends 152, 154 away from the central longitudinal axis causes side clamping 
arms 114, 1 16 to pivot about their respective pins and forces distal ends 160, 162 towards 
the central longitudinal axis until they contact or touch the side portion of the femoral 
neck. Bringing the side clamping arms into contact with the femoral neck brings the drill 
line to the centre of the femoral neck from a horizontal perspective. 
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With reference to Fig. 4, the surgeon rotates locking cam wheel 120 about the 

central longitudinal axis of body 102 to move the cam wheel toward leading end 104. 

The movement of locking cam wheel 120 toward leading end 104 causes proximal end 

130 of upper clamping arm 110 to slide along lower portion 176 and forces proximal end 

130 away from the central longitudinal axis of body 102. The movement of proximal end 

130 away from the central longitudinal axis causes upper clamping arm 110 to pivot 

about the pin and forces distal end 134 towards the central longitudinal axis until bar 136 

contacts or touches the upper portion of the femoral neck. 

As shown in Fig. 5, turn screw 150 is rotated so that the bottom of the screw 
contacts upper clamping arm 110. Continued rotation of screw 150 causes proximal end 
140 of locating arm 1 12 to move away from the central longitudinal axis of body 102 and 
pivots locating arm 1 12 so that distal end 144 moves toward the central longitudinal axis 
until fork 146 contacts or touches a portion of the lower hemisphere of the femoral head. 

Preferably once arms 108, 110 and 112 are touching the bone and after the 
proper positioning of the clamp has been achieved, the surgeon rotates locking cam wheel 
120 to move cam wheel 120 further toward leading end 104 to tighten and lock the arms 
against the bone as shown in Fig. 6. 

As shown in Fig. 7, the surgeon may engage alignment pin 178 along one side 
thereof to check the final alignment if desired. The alignment pin should point to the 
intertrocanteric crease when the clamp is properly positioned such as shown in Fig. 7. 

It will be appreciated that the steps described above may be performed in a 
different order, varied, or some steps omitted entirely without departing from the scope of 
the present invention. For example, arms 110 and 112 may be engaged with the bone 
prior to engagement of side clamping arms 114, 116 with the bone. Engagement of side 
clamping arms may be omitted if desired. The use of alignment pin 178 may be omitted 
if desired. 

Bone clamp 100 is preferably constructed from a material suitable for the 
surgical environment such as glass bead blasted, 420 grade stainless steel. Other 
materials are within the scope of the present invention, for example, titanium. 

The foregoing description is by way of example only, and may be varied 
considerably without departing from the scope of the present invention. For example 
only, cradle arm 108 may be configured to be moveable relative to body 102 in a fashion 
similar to that described with regard to arms 1 10, 1 12. The distal ends of any one of or all 
of the arms may be configured to engage the femoral head, for example, the lower 
hemisphere of the femoral head. The arms may be triangulated at 120 degree intervals 
rather than at 90 degree intervals about the femoral neck. 
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Other means for moving the arms are envisaged within the scope of the present 

invention. For example, the cams may be configured to slide along the longitudinal axis 

of the body using one or more tracks rather than being configured for rotation around the 

central longitudinal axis. One or more spring locks or ratcheting may be used to 

selectively lock the position of the cam and an associated one or more clamping arms. 

The clamping arms may be moved into position with a push button pivot arrangement in 

place of a cam if desired. 

The cam wheels may be configured to be stationary relative to the length of the 
body and rotatable about the central longitudinal axis of the body within a circular groove 
or projection on the exterior of the body. The exterior of the lower portion of each cam 
wheel may include a spiral groove or thread so that when the cam wheel is rotated, the 
proximal end of an associated one or more clamping arms is forced along the groove and 
away from the central longitudinal axis of the body. Rotating the cam wheel in the 
opposite direction forces the proximal end of the associated one or more clamping arms 
toward the central longitudinal axis (and unclamps the bone clamp). 

Clamping means other than clamping arms may be used. For example, a radially 
contracting distal collar may be used to provide a clamping force. 

The features described with respect to one embodiment may be applied to other 
embodiments, or combined with or interchanged with the features of other embodiments, 
as appropriate, without departing from the scope of the present invention. 

The present invention in a preferred form provides the advantages of improved 
positioning and securing. The enhanced securing of the clamp to the bone provides added 
reliability and permits the surgeon to focus on other operations, such as bone shaping or 
boring, with more certainty. A further advantage is the greater ease of operation of the 
instrument due in part to the less complicated arrangement of elements. 

It will be appreciated that the bone clamp described above may be configured for 
use with other types of bone structures, particularly where there is difficulty in clamping 
to a multi-angled bone structure. 

It will of course be realised that the above has been given only by way of 
illustrative example of the invention and that all such modifications and variations thereto 
as would be apparent to persons skilled in the art are deemed to fall within the broad 
scope and ambit of the invention as herein set forth. 



10 



WO 2008/098307 
CLAIMS: 



PCT/AU2008/000202 



1 . A surgical instrument for clamping to a ball end of a femur, said instrument 
including: 

5 a body having a central longitudinal axis; 

a first clamping arm connected to said body and having a proximal end and a 
distal end; 

a second clamping arm connected to said body and having a proximal end and a 
distal end; and 

10 a third clamping arm connected to said body and having a proximal end and a 

distal end, said distal ends of at least two of said first, second and third clamping amis 
being moveable toward the central longitudinal axis of said body to permit the surgical 
instrument to clamp around at least a portion of the ball end of the femur, said at least two 
clamping arms being independently moveable relative to one another. 

15 

2. A surgical instrument for clamping to a ball end of a femur, said instrument 
including: 

a body having a central longitudinal axis; 

a first clamping arm connected to said body and having a proximal end and a 
20 distal end; 

a second clamping arm connected to said body and having a proximal end and a 
distal end; and 

a third clamping arm connected to said body and having a proximal end and a 
distal end, said first, second and third clamping arms each having a mid-longitudinal axis 
25 in a common plane, at least two of said clamping arms being moveable within the 

common plane to permit the surgical instrument to clamp around at least a portion of the 
ball end of the femur. 

3. The surgical instrument of either claim 1 or 2, wherein said first clamping arm is 
30 fixedly connected to said body. 

4. The surgical instrument of either claim 1 or claim 2, further including a fourth 
clamping arm connected to said body and having a proximal and a distal end, said distal 
end being moveable toward the central longitudinal axis of said body. 

35 
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5. The surgical instrument of claim 4, further including a fifth clamping arm 

connected to said body and having a proximal and a distal end, said distal end being 
moveable toward the central longitudinal axis of said body. 

6. The surgical instrument of either claim 4 o'r claim 5, wherein at least two of said 
clamping anus are in a first plane and at least another two of said clamping arms are in a 
second plane, the first and second planes being approximately 90 degrees relative to one 
another. 

7. The surgical instrument of any one of claims 1 to 6, further including an actuator 
adapted to move at least in part around the central longitudinal axis of the body to move 
said distal end of at least one of said clamping arms toward the central longitudinal axis 
of said body. 

8. The surgical instrument of claim 7, wherein said actuator is adapted to move at 
least two of said clamping arms. 

9. The surgical instrument of either claim 7 or claim 8, further including a second 
actuator adapted to move at least in part around the central longitudinal axis of the body 
to move said distal end of another of said clamping arms toward the central longitudinal 
axis of said body. 

10. The surgical instrument of any one of claims 7 to 9, wherein said actuator is a 
cam wheel. 

11. A method for clamping a ball end of a femur, the ball end of the femur having a 
femoral head and a femoral neck, the femoral head having a lower hemisphere oriented 
toward the femoral neck and an upper hemisphere opposite the lower hemisphere, the 
femoral neck having an upper surface between the femoral head and the piriformis, the 
femoral neck having a lower surface at least in part opposite the upper surface, said 
method including: 

positioning a surgical clamp relative to the femoral head; 
contacting a portion of the lower surface of the femoral neck with a portion of 
the surgical clamp; 

contacting a portion of the upper surface of the femoral neck with a portion of 
the surgical clamp; and 
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contacting a portion of the lower hemisphere of the femoral head with a portion 

of the surgical clamp to align an opening in the surgical clamp relative to the upper 

hemisphere of the femoral head. 

12. The method of claim 1 1 , wherein said steps of contacting the upper surface of 
the femoral neck and portion of the lower hemisphere include moving two portions of the 
surgical clamp in the same plane. 

13 . The method of either claim 1 1 or claim 12, further including contacting a side 
surface of the femoral neck with a portion of the surgical clamp. 

14. A method for clamping a ball end of a femur, the ball end of the femur having a 
femoral head and femoral neck, said method including: 

positioning a surgical clamp relative to the femoral head; 

contacting a first portion of the femoral neck with a portion of the surgical 

clamp; 

contacting a second portion of the femoral neck with a portion of the surgical 
clamp; and 

contacting a third portion of the femoral neck with a portion of the surgical 
clamp to align an opening in the surgical clamp relative to an upper hemisphere of the 
femoral head, the steps of contacting being conducted non-simultaneously relative to one 
another. 

15. The method of claim 14, further including the step of contacting a fourth portion 
of the femoral neck with a portion of the surgical clamp to align the opening in the 
surgical clamp relative to the upper hemisphere of the femoral head. 

16. A method for clamping a ball end of a femur, the ball end of the femur having a 
femoral head and femoral neck, said method including: 

positioning a surgical clamp relative to the femoral head, the surgical clamp 
having a central longitudinal axis and at least two clamping arms each having a distal end 
adapted to contact the femur; 

rotating a portion of the surgical clamp about the central longitudinal axis to 
move the distal end of at least one of the clamping arms towards the central longitudinal 
axis of the surgical clamp; and 
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rotating another portion of the surgical clamp to move the distal end of at least 

another one of the clamping arms towards the central longitudinal axis of the surgical 

clamp. 

17. Use of the surgical bone clamp as claimed in claim 1 or claim 2 at the ball end of 
a femur. 

18. A surgical bone clamp substantially as hereinbefore described with reference to 
any one of the figures. 

19. A method for clamping a ball end of a femur substantially as hereinbefore 
described with reference to any one of the figures. 
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